Amino acid deprivation disrupts barrier function and induces protective autophagy in intestinal porcine epithelial cells.
The integrity of intestinal barrier is essential for the absorption of nutrients and health in humans and animals. Dysfunction of the mucosal barrier is associated with increased gut permeability and development of various gastrointestinal diseases. Aside from serving as substrates for protein biosynthesis, amino acids also maintain the health of intestinal mucosal barrier. However, the underlying mechanisms remain unclear. We aimed to determine the effect and mechanism of non-essential amino acid (NEAA) deprivation on intestinal tight junction permeability using porcine intestinal epithelial cells as a model. We found that NEAA deprivation led to an impairment of barrier function as evidenced by increased permeability, decreased trans-epithelial resistance, and decreased expression of tight junction proteins claudin-1 and ZO-1. Importantly, NEAA deprivation induced both apoptosis and autophagy as shown by caspase-3 activation, and poly ADP-ribose polymerase cleavage; and LC3II lipidation and p62 degradation, hallmarks of apoptosis and autophagy, respectively. Importantly, we showed that the autophagy induced by NEAA deprivation counteracts apoptosis. Abrogation of autophagy by 3-methyladenine enhanced NEAA deprivation-induced barrier dysfunction and apoptosis; whereas, activation of autophagy by rapamycin partially rescued NEAA deprivation-induced barrier dysfunction and apoptosis. Taken together, our results demonstrate a critical role of NEAA on the mucosal integrity by regulating cell death and survival signaling pathways.